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each of the projectiles equipped with energy relatively to the entire remaining mass—and some concept may be had of the energetic possibilities of mass-subdivision! In comparing these two cases, the S M, or aggregate mass, of the two are the same; but in the latter case the 2 MM, or extent of mass-pairing, is very much the greater.
The distinction involved here is hard to bring out clearly, for man has had no experience with mass-systems consisting of an earth's-weight of cannon, all going off at once. Yet this is the only true mechanical simile, in comparison with the placid old moon-earth system, to a white-hot cannon in comparison with the same cannon cold and solid, discharging a single shot. It is because human experience covers no gradations between these two extremes, of matter acting as a solid unit on the one hand or as an innumerable multitude of separate solid units on the other, that we have always regarded "work" as one thing and "heat" as a very different thing—that we have arranged all our formulae for mechanical energy with the mass-factor appearing as M instead of as M2, neglecting entirely the wide range of variation of which the factor 2 MM is capable while S M remains constant.
Yet this distinction is all-important, as lying at the heart of the comprehension of any of the more obscure forms of energy, such as heat In order to grasp it, it must be remembered how necessary has been the common habit of speaking, even in celestial mechanics, of the bodies involved as if they were solid homogeneous units. In discussing the energy embodied between moon and earth, for instance, it has been customary to consider both moon and earth as perfectly solid, unit spheres, each acting as if concentrated at its own center. Yet this is very far from the truth. Each of these "units" is in reality extensively and minutely subdivided into interacting energetic mass-pairs. We who inhabit the earth know full well of that planet, if not also of the moon, that every energy which forms the subject of a human science, in mechanics, hydraulics, meteorology, chemistry, biology and electricity, stands in' evidence of minute subdivision of mass. The earth, instead of being a homogeneous unit, is in reality subdivided into a vast and most intricately organized host of parts, of differing densities and other characteristics; and between these divided, distinct and independent particles, of